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1. Introduction

The CC2430 is the first single chip IEEE 802.15.4 compliant and ZigBee ™ SoC
(System on Chip) RF Transceiver with integrated 8051 microcontroller and memory
flash. Method of the flash programming in production is discussed in this application
note.

This application note describes flash programming of the CC2430 using the GangPro-
CC programmer from Elprotronic. A single GangPro-CC programmer can
simultaneously program and automatically assign an IEEE address for up to six target
devices. When more then six target devices should be programmed simultaneously,
then more GangPro-CC programmers can be used and controlled via the Multi-FPA
API-DLL. Up to eight programmers can be controlled from external software written
in MS Visual C++, Borland C++, MS Visual Basic, LabVIEW etc. which allow
simultaneous programming of up to 48 target devices. Effectively, this method allows
for programming of whole PCB panel before depanelization and speeds-up the
programming process.

A target device can be used by any board with CCxx SoC that has access to the SoC
2-wire debug interface (Debug Clock (DC), Debug Data (DD) and Reset line). In this
application note the CC2430 ZigBee Development Kit as a target device (Battery
Board SOC_BB 1.1 and CC2430EM 1.2) has been used as an example. This
development kit is described in detail in TI's application note SWRUO073B
“CC2430ZDK and CC2431ZDK ZigBee Development Kit Pro”. The GangPro-CC is
described in Elprotronic’s manuals PM025A01 “GangPro-CC Programmer User’s
Guide” and PMO025A02 “GangPro-CC API-DLL User’s Guide” available on
http://www.elprotronic.com/download. html
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The GangPro-CC programmer package consists of a microcontroller based adapter
(Figure 1-1), Windows™ based software, a Gang Splitter to connect up to 6 devices
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Figure 1-1

to the adapter, and a cable to connect the adapter with the computer’s USB port. The
internal firmware software allows for communication with the programmed device at
a high speed. The effective programming speed (write only) is around 20 kbytes/s
simultaneously for up to six target devices which is equivalent to 120 kbytes/s
programming speed per one programmed target device. For example, six devices with
128 kB Flash, such as CC2430F128, can be programmed in 12 seconds. This time
includes initialization, erasing memory, blank checking, programming and fast
verification.

To simplify the production process the programming software package can assign
IEEE address, serial number, model type, and revision. Each IEEE address and serial
number are unique for each programmed device and are assigned automatically.
Several serial number formats are available.

There are a number of erase/write options available as well. This allows to erase/write
all flash memory, or just the specified fragment of memory. This feature is very
useful when only part of programmed data/code should be replaced. For example one
can download the serial number, calibration data or personality data without erasing
existing program code.
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2. Hardware connection

TI's development board (Figure 2-1) uses a 10 pin connector (Figure 2-2) for
communication with the CCxx devices, which allows to program target device via
“SoC debug” interface (via connector P5 - SoC debug/flash on the SOC_BB board).

LED

Button S1

| I/O Connector A | oC Debug

connector

Power Switch

| I/0 Connector B |

Figure 2-1
Table 2.1 Target’s Device connector
Pin Name Description
#
1 GND Ground
2 Vdd / Sense Vdd used to set correct voltage for the
voltage level connector and can be used to cno | O 1 20 Vdd/Sense
supply target device. oclDO s 20| oo
3 DC Debug Clock ] Os s0
4 DD Debug Data RsT D 7 80
vdd/ne | O 9 100
5 do not use do not use
6 do not use do not use Header - Top View
Figure 2-2
7 RST RESET - Active LOW
8 do not use do not use
9 Vdd /alt NC Deliver Vdd from external source
(OPTIONAL)

From all available pins only 5 pins (pin numbers 1,2,3,4,7 - respectively GND, Vdd,
DC, DD, RST) should be used for communication with the MCU via SoC debug
interface (Table 2.1) . All other pins are used for other applications.
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The GangPro-CC Flash Programmers (Figure 2-3) use the 14-pin connector
to facilitate connections with six target devices. Connector layout and pin descriptions
are shown on Figure 2-4 and Table 2.2. When the GangPro-CC programming adapter
is connected to target devices then all clock signals (DC) should be connected in
parallel to target devices and all six bidirectional data lines (DD) should be connected
to each target device. Remaining lines (RST, Vdd, GND) are connected to all target
devices in parallel (Figure 2-5).

RoHS Elprotronic Ine.

5 |/}. .‘;-.I”-L:I.:“ (\l-_.'\\| =
A i
(€ FE  womepron
S~ ey
Figure 2-3
co-r (O1 20 Vdd/Sense
donotuse |0 3 40| sense
donotuse LO 5 0| O0D-2
DC ]EI 7 80| vdd-En
G [ ¢ w@| bD-3
rsT | O11 120 DD-4
co-6 | 13 140 | DD-5

Header - Top View
Figure 2-4
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Table 2.2 GangPro-CC Interface connector

Pin # Name Description

1 DD-1 Debug Data output / Input - 1

(Red)

2 vdd/ Vdd supplied to the target ( 2.2 to 3.6V/ max 100 mA) and the
Sense target’s Vdd voltage sense.

This pis should be connected to target’s device Vdd if device
is supplied from the Flash Programming Adapter. If the
target’s device is supplied from his own battery or from
external power supply then the pin 2 or 4 (Vdd sense) should
be connected to device’s Vdd.

3 Busy BUSY - 1 when the communication with target is active.
4 Sense Target’s Device Vdd Sense (see pin-2 description)
5 do not do not use
use
6 DD-2 Debug Data output / Input - 2.
7 DC Debug Clock - common clock to all target devices
8 Vdd-En Used to control external power supply. Voltage 2 to 5V ->
Power Supply ON
9 GND Ground
10 DD-3 Debug Data output / Input - 3.
11 \RST Reset output
RET
S TARGET
CEVICE
oc 6
oo
RST
SRR TARGET
DEVICE
ne 5
oo
From GangPro-CC
RST
Jhe  TARGET
D06y p5  1000-3 DEVICE
RST, 4 12eR0=%
BHD, g qgqDD=3 bid 4
C .7 g Vid—En o
do not use, 5 I op-2 e
RET
do not use Sense
34 GHD
00—1&1 ZGVdd Sense VLG TARGET
DEVICE
oc 3
oD
RET
e TARGET
DEVICE
ne 2
oo
RET
P2 TARGET
DEVICE
e 1
o
Figure 2-5
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To simplify connections between programming adapter and six target devices the
GangPro-CC splitter can be used (Figure 2-6). Gang Splitter contains one 14-pin

Figure 2-6

connector that should be connected to programming adapter, and six 10-pin
connectors that should be connected to six target devices. Pinout of the six 10-pin
connectors is the same as the pinout in TI's development boards. Figure 2-7 (block
diagram) and Figure 2-8 show connection that allows to program up to 48 target
devices from one PC using eight GangPro-CC programmers with Gang Splitters and
D-Link USB-HUB.

GANG
Programmer Target Devices
USB-FPA-1 [¢=>{ 1 || 2 }-II' T
I
| T Ty Do N I S Y
I
USB-FPA-3 |4 | | preeeee] ] E i
g
. 3 |
8 USBs connection from PC. H : |
Directly or via USB-HUBs USB-FPA-8 4_>| | | |, i
I
e -+ +

Up to 6 target devices

Figure 2-7
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10-wires ribbon cables

Short 14-wires ribbon cable
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Figure 2-8

When a lot of target devices are programmed simultaneously in production, it is not
convenient to connect all cables from programming adapters to each target device
separately. It is recommended to prepare test bench with nails, that allows to connect
all boards from the panel (before depanelization) to GangPro-CC directly or via
GangPro Splitters (Figure 2-8). Target device boards should be specially designed for
it and should contain test points that can be connected via nails to programmer. When
all boards are programmed (and eventually partially tested) then all boards can be
depanelized.

- g

PCB Panel

Via USB HUB Access to boards via nails

Figure 2-9
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During the programming process target devices can be supplied directly from
programming adapters or from external power supply. When target devices are
supplied from programming adapters then voltage level can be programmable from
2.2V to 3.6V with step of 0.2V. Current load up to 100 mA (this means - up to 16 mA
per target device if up to six target devices are connected to one programming
adapter). If this current is not sufficient, then external power supply should be used to
supply target devices. GangPro-CC allows to control ON/OFF (enable/disable) and
external power supply. Figure 2-10 show connection of the target devices supplied
from programming adapter or from external power supply. If an external power
supply is used, then it is recommended to connect pull-down load (eg. resistor 10k)
between power’s supply enable input and ground.

Pin 2 (Vdd/Sense) of the programming adapter must be connected to Vdd of target
devices, even if the external power supply is used. The Vdd level from the target
devices is used to supply the voltage level translator, that allows to convert logic
levels from/to programming adapter’s microcontroller from 3.3V to/from levels
required by the target devices (2.2V to 3.6V).

Power from FPA

| From FPA (top view)
svickjiom 1 - Vdd/Sense .
g Ve O i Folie ]:"M 891;1:; T g Vdd  Target
PR ] 257 eser | oo o VRS GND  Device
oo
8 - External Vdd Enable
GND -9 oo (Low level - OV) !
- O o -
X | Tum
IND
oo GNI
External Power -
wm.; ol From FPA (top view)
2 o L‘- . -
Powe Davicaljom Adagie l1o U] 2 Sense #—»O Vid  Target
[ovz] Fente O oo — oNp  Device
(PoweRmuo ] [2%V  seser | oo
8§ - External Vdd Enable
5 oo
N :
“ta o <1V- OFF :
O Vid T;“'get
2 = =3V ON A onp  Device
oo I .
Y
ul
Power enable Vdd
Supply GND g—r
Figure 2-10
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3. Software

GangPro-CC programmer package contains two types of software that allow to
program target devices via USB-FPA programming adapter.

First - application software contains graphic user interface (GUI). This software
allows to control one programming adapter (USB-FPA) connected up to six target
devices to this adapter. Software allows to erase, blank check, program and verify
memory flash in target device. Full or part of the flash memory can be erased,
programmed and verified. The IEEE address and serialization can be automatically
generated and saved in the flash memory. Available script file option allows to create
custom defined programming sequence. See Elprotronic’s manual PMO025A01
“GangPro-CC Programmer User’s Guide” for details.

Second - the Multi-FPA API DLL allows to simultaneously control up to eight
programming adapters (USB-FPA). Up to six target devices can be connected to each
programming adapter. In total - up 48 target devices can be programmed
simultaneously using Multi-FPA API-DLL. When the Multi-FPA API-DLL is used
then the application software which uses this DLL should be written by the user.
Application software can be written in Visual C++, Visual Basic, LabVIEW etc. The
IEEE address and serialization should be generated by application software if these
numbers are required. List of available instructions are specified and described in the
Elprotronic’s manual PM025A02 “GangPro-CC API-DLL User’s Guide”.

3.1 Application software with GUI

To start the GangPro-CC programmer click on the GangPro-CC Elprotronic icon
(Figure 3-1).

Once started the software will attempt to access the programming adapter. If no error
messages appear then the software has initialized without a problem and you may
begin using it. However, if the programming adapter is not detected an error message
will appear. To correct the problem, make sure that the connection cable is properly
attached and the USB driver is installed.

3angPro-cCi
Elpratronic

Figure 3-1
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The programming dialogue box (Figure 3-2.) contains a pull down menu, interface
selection box, lock protection bits box, device action buttons, report (status) window,
open file buttons, target device information box, IEEE addresses and serial number
box, power DC status and check sum result boxes. At the beginning, desired target
device type should be selected. In our example when the TI's CC2430ZDK boards
are used, in the SoC Device Type group it should be selected device - CC2430F128
(Flash size 128 kB). When the target devices are supplied power from programming
adapter, then in the Power Device from Adapter group desired voltage and Enable
box should be selected. Using Open Code File button requested code file should be
opened. Three code formats are accepted - TI hex (*txt), Intel hex (*.hex) and
Motorola s (*.s19, *.s28 or *.s37). In the Target Devices Programming Result group
the Target Enable should be selected. A minimum of one target device should be
enabled. If more then one target device are connected to programmer, then all target
devices must be the same type. Size of the desired flash memory to be erased and
programmed can be defined in the Memory Option dialogue screen (Figure 3-3)
accessible from pull down menu - Setup->Memory Option. Typically All Memory
option should be selected. In the Retain Flash Data group a part of flash memory can
be selected, of which the contents will be restored after erase and programming. This
option is useful if flash contains calibrated data and data should not be erased after

Code formats:
IEEE Address and Serialization =Tl hex (txt)
sAuto incremented u|ntel (hex)

=Motorola (s19, s28, s37)

sFrom the custom defined file

[iGangPro-CC { Gang Programmer *ur the CCaxox Chipcon Products from T1 ) - Elprotronic Inc. o [=l |
Fle  View Setup IEEEjSerislaefin  AboutHelp
Open Code File > ﬁgmn_mz_m_ paih: [EAE proonic\Proecpp Chipcaniias | ovrer Device from Adapter Lug Fiotection 8%
o e 32vy] ¥ Ensle [ Enabie
IEEE/SN File. | [T Elprotioric Project\Cpp Chipcon'FleshFio L\ T est Protected 32 kB
[ucoicesr | _ FOWERON/OFF | [0715V  RESET
SoC Device Tupe Status GHENCES, DHPOFF | ESEL | Debug - enabled
CFI = T Tauget Devices Programening Resul- BOOT protected
l R | Pass | Taigat Enable 1¥ 2 3F 4 5 &W
‘white LOCK Bitz
Taget [ CCAFIZ ||| Tos [ 20 Connect M ¥ 0O O &
) Boknce: [ 71 EBasofBlaekChock. | b4 [ W 0 o Device Act
| IEEE Address |[| ... oo | [ B 8 e
| (337" IT Lok Pocis ks M EE B ™ Reload Fie
ol Divice Infcsmation ! Overal
192 bytes:  FLASH - 128K6; el MM O O0OO @
Device's [EEE Addvess and Seick Veily LOCK 8 |
G Manuals [Retan Code, Wite IEEE addiess ¥ [01-7ADTAR02 162
_ =l ERASE FLASH |
‘ Report ‘ S [z 222270 BLaK CHECK. |
2 nnnnnas [onnnnnneNea[ feEa T [ann
ik pa I I WRITE FLASH |
// ;} : VERIFY FLASH |
[o11111 2% [00111 | READ / COPY !

= Read EEEAdd: | WilsIEEE Add |
Erpgn/u

Adapter. [ Any ) GangProx
Intestace: Sol (3 Mb/y

LLULELDLDL UL LL LR LT LD L L LU LRl ] HEXT [F5] I
Feadng Target Label

AUTO PROGRAM

‘ Serialization ’-

Figure 3-2

programming process. Retain data block sizes can be up to 2048 bytes and can be
located at any place - in one or more flash sectors. When the programmed contents
are modified only in part of flash memory, then the Used Defined option can specify
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four flash blocks that can be erased and programmed. It should be noted, that if any
part of flash segment is specified in the defined block, then full segment will be
erased (typical flash segment size is 2 kB for flash size 128 kB), however only
specified flash address range will be programmed and verified. In the field Flash
Lock Bits after Autoprogram the desired option that allows to protect selected part of
flash memory (selected flash memory, boot sector or access to debug option) when
flash is programed should be selected. Selected flash segments cannot be modified by
application program when they are protected. User should know if their application
program has access to modify flash memory, otherwise application program cannot
work if access to write protected flash is required. If the lock bits are programmed in
target devices and access to target device is blocked, it is possible to get access to
target device again, but only if full flash memory will be erased. It is not possible to
retain any data if debug bit is locked. To automatically unlock and erase full memory
contents if lock bits are programmed in the target device, the Unlock debug option
should be selected in the Memory Erase/Program and Verify group (Figure 3-3).

Flash Address Range for Erase,
Write ane Verify

*All Flash Memory

*Defined part of Flash Memory

Memory Options - > ﬂ

-Read Address Rangs
& pl Memory User Defined
A% Enable ¥ blocked _ Start Address: Staet Address:

" Stop Address: [N

Stop Address:

Start Address: [0k L cxCimed [, St Asiess:

Shop Address: Stop Address:

{ (Ao oy - Start Address: ez Start Address:

Retain Flash Data 209 addoss:

NN

e protect: Mo protection
I™ wirite Protect BOOT block.

Block debug commands (incl, read access).
+ Cannot "Retan, Append or Yerify” when setl,

CC243IF128

Flash Lock bits L — = =

Flash Segment Size: 00800

Figure 3-3

When desired configuration is selected then in the Main Dialogue screen (Figure 3-2)
the Lock Protection Bits option can be used to enable or disable programming of
selected lock bits.
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When Autoprogram is pressed, then selected target devices should be erased,
programmed and verified. Following information should be displayed in the Report
window (Figure 3-4). If serialization and IEEE address are not selected, then the lines
related to these items will not be displayed.

Repart
0K, |
IJzed Memary Blank checking.... k.
Writing SH: p1 .. 222271 . done
Writing SM: p3 . 2222 ... done
Wiriting SM: pd 222M3 done
Weriting SH: pB o 22214 . done
Flazh programming .................... done
Writing [EEE Address . (] 4
Werfing check sum 0k
Reading IEEE Address................... done
FReading Target Label.................... done
-------- DOME - [mntime= 7.2zec] o

Figure 3-4

In the Target Device Programming Result (Figure 3-5) should be displayed all OK
icons if all targets are programmed and verified successfully. If programming process
in one target failed (eg. erase failed) then process in all other targets is continued as
long as minimum one target is programmed without errors. At the end one
programmer target without errors will have green (OK) icon, while others - red
(ERROR) icons in location where the errors has been detected.

— Target Devices Programming Besult

Target Enable 1w 2 3 4

g

) RIRIRIE] <

Cornect @
Eraze/Blank Check @
Fragram £ Werify

Lock Protection

b
b

Figure 3-5

Qweer All

1 DIO0e =
1 OO =

=
[]
L]
M [
[]
[

] RIRIEIE]

3.1.1 |IEEE Address and Serialization

The GangPro-CC programming software has the ability to automatically create the
target device’s IEEE Address and Serial Number and save it in flash memory. These
numbers are also saved in the database file. The new IEEE Address and Serial
Number can be created automatically by incrementing the IEEE Address and Serial
Number or can be taken from a file created by the user. Furthermore, model name,
group, and revision can be downloaded to target device. The IEEE Address format
contains 8 bytes located at the end of the flash memory or specified location of the
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flash memory and can be saved in order - LSB or MSB byte first. The Serial Number
format and location in the device’s flash memory must be specify by the user.

IEEE Address and Serial Number are created when the Auto Program or Write SN
/Write IEEE Addr button is pressed and the Serialization feature is enabled. When
the Auto Program function is activated then the IEEE Address and/or Serial Number
are programmed to the target device’s memory along with the code data. If the Auro
Program function fails for any reason then new IEEE Address /| Serial Number is
not created.

The software also allows the device to retain its IEEE Address / Serial Number if
one has already been assigned to it. Every time a device is programmed and
serialization is enabled the contents of the target’s memory are scanned for existing
IEEE Address and Serial Number. If numbers are found in the database, the
dialogue screen will appear and allow you to decide if you wish to keep the old IEEE
Address / Serial Number, new or manually entered once. See User’s Guide for
details. The IEEE Address setup and Serialization setup are accessible from pull-
down menu IEEE/Serialization Setup. When the IEEE Address and Serialization
Setup is selected then following dialogue screen is displayed (Figure 3-6).

The IEEE address can be created automatically by incrementing the IEEE address
from specified value (see Figure 3-6), or can be taken sequentially from user defined
file containing list of required IEEE Addresses. All assigned IEEE addresses are

IEEE Address Setup | | IEEE Addr Increment |

\ T x|
ddress Setup fat e DEmalt

IEEE Address Write to Flash optioh IEEE Address Stark Bfam: Ox | 0000 00 00 00 0000 00
I Aukoprogran - = Write IEEE address from th

IEEE Address & Serialization Setup

e B e | G000 0 00 60 00 00 0L

¥ Diefault IEEE address location (3 bybes at the end of the Flash memary)
" Defined IEEE address location {aldvhes must be located in one flash seckor)

00000

Even Address Onky

v IEEE Address datain Flash - L

SN ! IEEE Record File | Ic:\.testlieee.sn

—Serialization Setup (disabled when the Lite FPA Adapter is used)
[V ENABLE

r~ Serial Mumber Format Memory Location
~Display Format =1~ In Memory Format ——
 yyy-1234(5) SN Start Address in Memory: | 0xFFED | Used size: ls_ bytes
£ YyMM-1234(5)
£ ¥YMMDD-1234
" YYDDD-1234(5)

7 HEX (M3W First)

" HEX (LSW First)
[V Warn if Device's Flash Memary is not empty on the SH location

12345678 e

Bl

Se rl al izatio n ; é23?(5) e Serial Mumber (date excluded) starting From: ]
ustom & . -
& From File (4..16) & Ast
~Model [ Group | Revision
¥ EMABLE Start Address in Memariy: |D><FFFD Size in Bytes: | 16 (1..32)
|asci =] |-01 SA014%02 Rev-2 0 bytes
Refresh | verify Cancel | OK [ Exit |
Figure 3-6

W‘ TEXAS

INSTRUMENTS SWRA157 ANO056 GangPro-CC and Production Programming of the CC2430 (Rev. 1.0)
2007-09-24 Page 13 of 21



(S |fhipcon Products ents Application Note ANOS56

saved in database file specified in the SN/IEEE Record File line. When the assigned
IEEE address has also been found in the database, then warning will be displayed.

The GangPro-CC software allows to generate unique serial numbers that can be saved
in any flash location. Serialization format and location in flash memory should be
specified by user (see Figure 3-6). All serialization options are described in detail in
the User’s Guide.

It should be noticed that Serial Number and IEEE address should be saved in location
where the application program is empty. Not any data (even 0xFF) can be specified in
the code data in the location where the serial number, model or IEEE Address should
be saved. Otherwise warning will be created and verification can fail. Verification
procedure will find data in FLASH location other than data (even OxFF) specified in
the code data at location where the serial number, model or IEEE address has been
written.

3.1.2 Configuration setup

Programming software can save configuration settings. This allows the user to create
several configuration files, one for each particular task, and thus eliminate the need to
manually change settings every time a different configuration is desired. Furthermore,
the config.ini file contains the most recently used settings and those settings will be
used as default whenever the software is started.

To create a configuration file simply select Save Setup from the File menu. Current
settings will be saved for future use. To restore configuration settings select Load
Setup from File menu and select a file containing the settings you wish to restore.

In order to prevent accidental setup changes the GangPro-CC Programmer provides
the option to Lock configuration settings. When the user selects the Lock/Unlock
Setup option from the Setup menu, the Programmer will prevent the user from
modifying the setup. The only options that are available when the programmer is
locked are Verify, Read, Autoprogram and Next. Notice that the Next button will
immediately change to implement the Autoprogram function. To unlock the
programmer the user must select the Lock/Unlock Setup option from the Setup menu.

Configuration setup file (or Code file) can be opened using Load Setup (Load Code)
option from File menu or can also be opened using command line combined with the
executable file name. Following command line switches are available

-sf Setup_file_name ( Download setup file )

-cf Code_file_name ( Download Code file )

-nf IEEE/SN_ file_name (Download IEEE addresses / Serial number list file )

-rf Script_file_name ( Run programming sequence from the Script File )

-lock (Lock almost all buttons. Prevent the user from modifying the setup)

Using Windows START button (left bottom) select Run.. Using Browse.. find and
select executable file
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“C:\Program Files\Elprotronic\CCxx\USB GangPro-CC\GangPro-CC.exe"

and at the end enter the required key with name of the setup file and extra key “-lock”
can be added if required, eg.

“C:\Program Files\Elprotronic\CCxx\USB GangPro-CC\GangPro-CC.exe” -lock -sf C:\MFG\prg-04.cfg

On Figure 3-7 the Main GUI dialogue screen is presented with locked buttons when
the “-lock” option is used. Only few buttons are active that can run programmer, but
all buttons/pull down menu that can modify programmer’s setup are blocked.

Instead writing above command every time when the programmed is activated, it is
possible to create icons with parameters listed above and use selected icon from the
desktop to activate programmer with required switches. See User’s Guide for details.

3.1.3 User defined programming sequence - Scrip File

GangPro—lI { Gang Programmer for the CCxxxx Chipcon Products from TI ) - Elprotronic Inc. A | L‘
File Wiew Setup IEEEjSerialization About/Help
[penCode File > | Itest-‘l Ok bt path IE:\EIprotr0nic\Proiect\Epp-Ehipcon\Gan Power Device fiom Adapter LDF_IE F'_rotec:tion Bits——
[zv=] P et [ Erabl
[EEE/SHEle I Code CS: Fratected; [one
l 0x09789445 POWER OW/OFE | 013%  RESET )
5ol Device Tupe — Status £ | l Debua - enabled
|ccas3iFizs | Target Devices Programming Result BOOT rot protected
Pass | T o et Wel S 2E E EE G : :
irite LOEK Bits |
Target: I CC2431F128 Tiotal I Connect MOEON EE
Do P Balance: I 1} Erasea"Bljrll: E_:fhECk E |:| |:| |:| |:| |:| - Device Action
. - | U i Tagram £ Yer
| 4 . Y E |:| |:| |:| |:| |:| [T Beload File
Lack Pratection |:| |:| |:| |:| |:| |:|
Selected Device Information Dver &l ALTO PROG.
’7 Rab - 8192 bytes;  FLASH - 128 kB ‘ @ |:| |:| |:| |:| |:|
— Device's |[EEE Address and Senalization et LOCKE Eits |
Report _| Manual> | Dizable j I
Flazh programming done - 5 ER&SE FLASH |
Werifving check sum ... 1[4 Autoprogram -> Disable
-------- DOME -~ [runtime= 1.0zec) | 1 | 000000000 BLANK CHEDK |
SoC communication initislization.... ok I 2 I
Erasing memam ... : done I 9 I R ITE FLASH |
SoC communication initislization.... ok I
3 ok 4
Uszed Memory Blank checking.... ok 5 WERIFY FLASH |
Flazh programming I
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-------- DOME - [rn
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Adapter:  [Any | GangPro-sx Erasea/ite memory option:  * All Memary * AUTO PROGRAM
Interface: 5ol (3 Mb/s]
MEXT [F5) |
Werifying check sum

Figure 3-7

Programming sequence can be customized using script file. Script file prepared as a
text file (using any editor like notepad) can contain customized programming
sequences in any order. Generally, all buttons available on the main dialogue screen
can be used in the script file. All other options available on others screens like
memory options, serialization type etc. cannot be modified from the script file
directly, but can be reloaded in fully using configuration file. From the script file any
configuration files can be called at any time that allows to modify programmer
configuration. This method can simplify programming process using script file and
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allows to use full options available in the programmer. Programming sequence
conditions can be taken from user defined procedures attached as an independent
DLL. Function should be created using Visual C++ and attached to GangPro-CC
software. See Elprotronic’s manuals PM025A01 “GangPro-CC Programmer User’s
Guide” for details.

LIMITATIONS:

1. Up to 1000 script lines commands can be used. Empty lines and lines with
comments only are ignored and not counted.

2. Up to 50 CALL’s deep stack is used (CALL in CALL in CALL......).

SYNTAX:
white spaces before instructions, labels etc are ignored.
; comment - all contents after semicolon are ignored.
NOTE: Comment cannot be used in the lines where the file name is specified.
>label - character ‘>’ without spaces must be placed before label
name.
NOTE: After label ca not be specified any command in the same line. Line
can contain label only.

LIST OF INSTRUCTIONS:

MESSAGEBOX type FCTEXT - pop-up message box with buttons.
- message taken from the FCONTROL function (User’s DLL)

MESSAGEBOX type - pop-up message box with buttons.
“ message - line -1 “ - Text displayed in message box.
“ message - line -2 “ - Each line contents must be located between characters “ ”
“max up to 50 lines - Number of content lines - up to 50 lines.
Message box type list
OK - One button OK
OKCANCEL - Two buttons OK , CANCEL
YESNO - Two buttons YES , NO
YESNOCANCEL - Three buttons YES , NO, CANCEL
GOTO label
CALL 1label - CALL procedure.
RETURN - return from CALL.

IF condition GOTO label
IF condition CALL label
condition list:

BUTTONOK - if button OK pressed in the message box.

BUTTONYES - if button YES pressed in the message box.

BUTTONNO - if button NO pressed in the message box.

BUTTONCANCEL - if button CANCEL pressed in the message box.

DONE - if selected process e.g. AUTOPROGRAM finished successfully.

FAILED - if selected process e.g. AUTOPROGRAM failed.

CONTROL = number - if status from the FCONTROL function = NUMBER
FCONTROL type argument - call the external function from FxControl DLL
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PAUSE number - pause in miliseconds - 1 to 100000 range (1ms to 100 s).
OPENDLLFILE filename - FxControl DLL file - Full path and DLL File name.
LOADCFGFILE filename - Configuration file - Full path and File name.
LOADCODEFILE filename - Code file - Full path and File name.
LOADSNFILE filename - IEEE/SN file - Full path and File name.
VCCOFF - Turn OFF Vcc from programming adapter to target device.
VCCON - Turn ON Vcc from programming adapter to target device.
Note: Vcc from FPA must be enabled first using configuration file.
RESET -equivalent to pressed button RESET on the main dialogue screen.
AUTOPROGRAM -equivalent to pressed button AUTOPROGRAM on the main dialogue
screen.
VERIFYACCESS -equivalent to pressed button VERIFY LOCK BIT on the main dialogue
screen.
ERASEFLASH -equivalent to pressed button ERASE FLLASH on the main dialogue screen.
BLANKCHECK -equivalent to pressed button BLANK CHECK on the main dialogue screen.
WRITEFLASH -equivalent to pressed button WRITE FLASH on the main dialogue screen.
VERIFYFLASH -equivalent to pressed button VERIFY FLASH on the main dialogue screen.
READFLASH -equivalent to pressed button READ/COPY on the main dialogue screen.
READSN -equivalent to pressed button READ SN on the main dialogue screen.
READIEEE -equivalent to pressed button READ IEEE Addr on the main dialogue
screen.
LOCKFLASH -equivalent to pressed button LOCKFLASH on the main dialogue screen.
TRACEOFF - trace OFF.
TRACEON - trace ON and saved in the “Trace-Scr.txt” file in current working directory.

Option useful for debugging. Trace file contains sequence of all executed commands from
script file in the run time. On the left side of all lines the current line numbers correspondent to
the line number in the script file are printed. Line numbers are counted without empty lines
and without lines contains comments only.

END - end of script program.

Below are the contents of an easy script file that allows to create following sequence;

1. Vcc supplied to target device is turn-OFF and first message box with buttons
OK/CANCEL is displayed. Programmer is waiting until button OK or
CANCEL is pressed.

2. When confirmed, then first configuration file test-A.cfg is downloaded to

programmer. Configuration file test-A.cfg should be prepared first using
programming software with desired configuration, selected desired code file
etc. Programmer’s configuration should be saved using ‘“Save setup us ..”
option.

3. When test code is downloaded and processor started (if enabled in test-A.cfg
file) then message box is displayed and software is waiting until button YES /
NO is press. Meantime manual target’s device test can be done. If test is
positive, then button OK should be pressed, or button NO if test failed.

4. When button OK has been pressed then programmer downloads finalcode.cfg
configuration file to programmer. Current configuration can activate
serialization if required, reload final code to be downloaded etc. When the
new configuration is reloaded then final code is downloaded to target device,
serialization is created etc.

5. On the end, programmer returns to beginning and waits for the next target
device to be connected.
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; Script file - demo program
>START
VCCOFF
MESSAGEBOX OKCANCEL
"VCC if OFF now. Connect the test board."
"When ready press the button:"
"w "w
"OK - to test the board"
"CANCEL - to exit from program"

IF BUTTONCANCEL GOTO finish
LOADCFGFILE C:\Elprotronic\Project\Cpp\GangPro-CC\test-A.cfg
MESSAGEBOX OK

"Press OK to download the test program."

AUTOPROGRAM

MESSAGEBOX YESNO
"Press YES when the test finished successfully."
"Press NO when the test failed."

IF BUTTONNO GOTO START
LOADCFGFILE C:\Elprotronic\Project\Cpp\GangPro-CC\finalcode.cfg
AUTOPROGRAM
GOTO START
>finish
END

When the executable file GangPro-CC.exe is called with a script path as an argument
e.g.

GangPro-CC.exe -rf C:\Program Files\test\script.txt

or when the icon with the GangPro-CC.exe and script file path is executed then
programmer starts automatically programming sequences according to procedure
specified in the script file.

3.2  Multi-FPA API-DLL

GangPro-CC Flash Programmer can be remotely controlled from other software
applications (Visual C++, Visual Basic etc.) via a DLL library. The Multi-FPA -
allows to remotely control up to eight Flash Programming Adapters (FPAs)
simultaneously significantly reducing programming production time.

Figures 2-7 and 2-8 show the connections between PC and up to eight programming
adapters. The FPAs can be connected to PC USB ports directly or via USB-HUB.
Direct connection to the PC is faster but if the PC does not have required number of
USB ports, then USB-HUB can be used. The USB-HUB should be fast, otherwise
speed degradation can be noticed. When the USB hub is used, then the D-Link’s
Model No: DUB-H7, P/N BDUBH7..A2 USB 2.0 HUB is recommended.
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Block diagram of the Multi-FPA application DLL is presented on Figure 3-8. To
support the Multi-FPA API-DLL feature, the software package contains following dll
files

- the Multi-FPA API-DLL selector

- up to eight standard single FPAs API-DLLs

Application Software (C++, LabVIEW etc.)

!

:JJ Multi-FPA DLL Selector and Task Manager

Q

E A 4 A 4 A 4

< | API-DLL AP|-DLL fprossnenaaacans API-DLL

E Simultaneous processes

é | usB-1 |usB-2 | usB-8
g FPA-1 FPA.2 [t FPA-8

Device-6 Device-12 lasansnnsssannas Device-48

Figure 3-8

The Multi-FPA API-DLL selector allows to transfer functions coming from
application software to desired single application API-DLL (GangProCC-FPA1.dll to
GangProCC-FPAS.dll) or to all API-DLL simultaneously.

It should be noticed that all single API-DLLs (GangProCC-FPA1.dll to GangProCC-
FPAS.dll) are fully independent from each other. From that point of view it is not
required that transferred data to one FPA should be the same as the transferred data
to the others FPAs. For example, code data downloaded to FPA-1 can be different
than the code data downloaded to FPA-2, FPA-3 etc. The F_AutoProgram can be
executed simultaneously with selected all active FPAs. All FPAs will be serviced
simultaneously by their own API-DLL and data packages saved in these dlls. Also
programmers allow to save unique data to each target devices even if these targets are
connected to the same programming adapter (each programming adapter can service
up to six target devices). This allows to program unique serial numbers or IEEE
addresses, unique calibration data etc. to each target devices separately. This process
can be done simultaneously to all targets, even if saved data to each targets are not the
same.
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Software package provided by Elprotronic Inc. contains all required Multi-FPA API-
DLL files, as well as demo programs with source code written under Visual C++.
Demo programs software can be modified by user for custom requirements. One of
the presented demo program allows to simultaneously control up to eight gang
programming adapters that allows to program up to 48 target devices.

Source code and all related project files are located in the following directory:

C:\Program Files\Elprotronic\CCxx\USB GangPro-CC\API-DLL-Demo\Cpp\Demo-8x6

Program can be activated by selecting the GangProCC-8x6-Demo.exe in the \release
subdirectory, or can be activated from the windows menu:

Start->Program->Elprotronic-Flash Programmer->(CCxx) USB GangPro-CC->API-DLL-8x6-Demo-Cpp

When the program is executed, then following GUI dialogue screen is displayed (see
Figure 3-9). See the Elprotronic’s manual PMO025A02 “GangPro-CC API-DLL
User’s Guide” available on http://www.elprotronic.com/download.html for detailed
descriptions of all available instructions in the Multi-FPA API-DLL and description
of the demo programs included in the GangPro-CC software package.

5, Ganrott Fash Programmes Ml A PLDWDema i
DLLs and FPAs Initiglization ~ FP&s selectar Evit
) k] i
i 2 20070031
1. FPA sssgrment | fE en Open FPAssetupini | C 3 0070032
A
ol
s 7 : 6
2. Initializatian | DILL Saftware D | [Dizplay Config | o
)
: _ . . AL
3. Setup File |E.\F‘rogram Fileg\ElprotronichCCxesUSE GangPro-CCAWAPI-DLL-DemohC
Responze status
4 Dpen Code | |C:\Program FileshElprotronic\CTxUSE GangPro-CCMAPI-DLLDemahT e
T anget Devices r~ Functions
o | i ea Bd id B o
Bl Wl
SaoC communication initialization. .. QK.
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Figure 3-9
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